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Hatchery Reform Science Programs at the
Manchester Research Station

Hatchery Reform

» Operational guidelines

» Research to improve
hatchery practices

HSRG - Congressionally
established (1999): Puget Sound
& coastal Washington & all
Columbia River (WA, OR, ID)

Redfish Lake sockeye

North Puget Sound spring
Chinook

Elwha River Pink salmon
Hood Canal steelhead

Gene Rescue for
ESA stocks

Evaluate effects of
hatchery programs
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Stanley Basin Sockeye Salmon
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Abundance

Adult sockeye salmon returning to Idaho 1962 - 1990
(Snake River dam counts)
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Captive Broodstock Cycle

Spawn Source Adults

il

Release Second f
Generation

Generation
First Generation Adults
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Stanley Basin Sockeye Captive Broodstock
Program

» Captive broodstock program founded with:

= 16 wild adult sockeye returning in the 1990’s

= Several hundred out-migrating sockeye smolts
(1991 — 1993)

= 26 “residual” Sockeye Salmon (1993 — 1995)
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Program Goals

- » Avoid population extinction using captive technology

» Conserve population genetic diversity

Tier 1
A

_ » Increase the number of individuals in the population

Tier 2

{ » De-list the population

» Provide sport and treaty harvest opportunity.
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Rearing facility locations

NOAA

Manchester IDFG Eagle
Research 5 Hatcher
Station o il Y
ODFW Oxbow o l{{?}ffhszmﬂh
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Spawning and Rearing




Mating Protocols

1991 — 2004: Family groups were kept separate using pedigrees

2005 - 2013: Microsatellite data, relatedness estimation, inbreeding
avoidance matrices

Factorial Matings
(3 X3 EFH, 2 X2BCFH)

3D9.1C2C8A4726

3D9.1C2CEF4DFB

3D9.1C2CFD894A

3D9.1C2CFE310E

3D9.1C2CFE6E2B

3D9.1C2D37BF8B

3D9.1C2D37DACE

3D9.1C2D37E207

3D9.1C2C8A4726

3D9.1C2CEF4DFB

3D9.1C2CFD894A

3D9.1C2CFE310E

3D9.1C2CFE6E2B

3D9.1C2D37DACE

3D9.1C2D37E207

0.35|3D9.1C2C8A4726 0.31

0.31|3D9.1C2CEF4DFB  0.23

0.27|3D9.1C2CFE310E 0.35

3D9.1C2D37BF8B 0.31

0.28|3D9.1C2D37E207 0.22
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Genetic Diversity

Kalinowski et al. 2012:

“....The redfish lake
sockeye population has
retained more genetic
diversity (93%) than many
other populations
propagated In captivity to
prevent extinction.”
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Egg-to-eyed Embryo Survival

m Captive Females ® Anadromous Females
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Fry-to-adult Survival and Age Structure
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Adult sockeye salmon returns to Redfish Lake

1954 - 2014
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Sockeye salmon redds in Redfish Lake
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Release strategy effectiveness

Smolts > Presmolts > Egg Boxes Oxbow > Sawtooth smolts
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NOAA Fisheries Service

Conservation program results

Redfish Lake information

\§o ‘v' Northwest Fisheries Science Center
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—4—SAR for RFLpre-smolt release 0.06% 0.04% 0.13% 0.20%
~-SAR for RFL smolt release 0.35% 0.36% 0.78% 0.42%
=#4~=SAR for RFL natural production 0.39% 0.84% 1.50% 1.92%

Example: 0.10% = 1 adult back for every thousand smolts out
1.00% = 10 adults back for every thousand smolts out
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Putting the red back in Redfish Lake — twenty
years of captive broodstock progress

o 1991:. Snake River sockeye salmon
listed as Endangered under the ESA

* Phase 1: Current captive broodstock
program initiated in 1991

* Phase 2: Re-colonization phase

* Phase 3: Local Adaptation phase

W w Tl T o o

S T —

| NMFS Recovery Plan, FR notice
immin June 2014
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Stanley Basin Sockeye Captive Broodstock Summary

1. Developed conservation aquaculture techniques to raise sockeye
full-term to maturation in the hatchery (with high survival)

2. Maintained population genetic diversity and conserved the
adaptive potential of the population

3. Increased the number of adult sockeye spawning in Redfish
Lake

4. Implemented a comprehensive mée plan that

e identified smolt releases as the most effective
reintroduction strategy

« Established achievable recovery planning phases and
triggers
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